Foreword
This report contains the findings of a 1994 canvass of all primary wood-using plants in South Carolina and presents changes in product output and residue use since 1992. It complements the Forest Inventory and Analysis periodic inventory of volume and removals from the State's timberland. The canvass was conducted t o determine the amount and source of wood receipts and annual timber product drain by county in 1994 and t o determine interstate and cross-regional movement of industrial roundwood. Only primary wood-using mills were canvassed. Primary mills are those that process roundwood in log or bolt form or as chipped roundwood. Examples of industrial roundwood products are saw logs, pulpwood, veneer logs, poles, and logs used for composite board products. Mills producing products from residues generated at primary and secondary processors were not canvassed. Trees chipped in the woods were included in the estimate of timber drain only if they were delivered t o a primary domestic manufacturer.
A 100-percent canvass of all wood-processors in South Carolina was conducted in 1995 for 1994. Out-of-State mills known t o be using logs or bolts harvested from South Carolina timberland were also contacted. Each mill was canvassed by mail or through personal contact at plant locations. Telephone contacts followed mailed questionnaire responses when additional information or clarification of response was necessary. In the event of a nonresponse, data collected in previous surveys were updated by current data collected for mills of similar size, product type, and location. Surveys for all timber products other than pulpwood began in 1957 and are currently conducted every year.
Pulpwood production data were taken from an annual canvass of all southeastern pulpmills, conducted annually in cooperation with the American Pulpwood Association. Medium-density fiberboard, insulating board, and hardboard plants were included in this survey.
The Southern Research Station gratefully acknowledges the cooperation and assistance provided by the South Carolina Forestry Commission, and the Cooperative Extension Service, Clemson University in collecting mill data and t o forest industry and mill managers for providing timber products information. The information in this report is based on responses from 8 0 percent of mills operating in 1994: 8 pulpmills, 9 of the 1 4 veneer mills, 7 mills manufacturing other industrial products, and 6 0 of the 7 6 sawmills. They accounted for 9 2 percent of the 1994 mill receipts.
South Carolina's Timber IndustryAn Assessment of Timber Product Output and Use, 1994

Output of industrial Timber Products
Timber production and the wood products industry ranks third in South Carolina behind textiles and chemical manufacturing in economic importance, according t o the South Carolina Forestry Commission. Between 1992 and 1994, the combined output of industrial roundwood timber products and plant byproducts increased 11 percent t o 0.9 billion cubic feet. Timber product output (TPO) from roundwood was up nearly 71 million cubic feet t o 653 million cubic feet. Output from plant byproducts increased 17 million cubic feet to 21 1 million cubic feet and accounted for 2 4 percent of total output (table 1 ) . Output of softwood roundwood products increased 9 percent t o 51 5 million cubic feet, '79 percent of South Carolina's total output of roundwood timber products ( fig. 1 ). Hardwood roundwood production increased 25 percent t o 138 million cubic feet.
Pulpwood and saw logs were the principal roundwood products in 1994. Combined output for these t w o products amounted t o 599 million cubic feet, 91 percent of the State's total roundwood output ( fig. 2 ).
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Figure 2-Roundwood production, by type of product, 1994.
Saw bogs
Saw-log production in South Carolina accounted for 4 0 percent of the State's total roundwood products output in 1994.. Since 1992, combined output of softwood and hardwood saw-log production was up 3 percent " 1984 1985 1986 1987 1988 1989 1990 1991 1992 1994 Year Figure 1 -Roundwood production for all products, by species group and year.
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Other Industrial Products
Roundwood harvested for other industrial uses such as of the industrial product volume. Roundwood used for poles, posts, mulch, firewood, and all other industrial other industrial products accounted for only 1 percent products totaled 4.8 million cubic feet in 1994, a 9-of South Carolina's total TPO in 1994. percent decline since 1992. Softwoods made up all
Number of Mills and Receipts
Total receipts at South Carolina mills, which include roundwood harvested and retained in the State and roundwood imported from other States, increased 12 percent t o 652 million cubic feet (table 2). The number of primary roundwood-using plants in South Carolina declined from 1 I 1 in 1992 to 105 in 1994, a 5-percent decrease (table 3). The number of primary manufacturers has remained relatively stable since 1988. Sawmills. South Carolina had a net loss of three sawmills between 1992 and 1994. Over the same period, total saw-log receipts increased 2 million cubic feet t o 251 million cubic feet, a I-percent increase since 1992. In 1994, sawmill receipts accounted for 38 percent of total receipts. Softwood saw-log receipts increased nearly 1 million cubic feet to 222 million cubic feet, and hardwood receipts increased 5 percent to 29 mil-lion cubic feet. Yellow pine accounted for most of the State's total softwood saw-log receipts. For the 7 6 mills currently operating, 45 percent had receipts of less than 5 million board feet and accounted for 5 per-cent of total receipts. While 3 8 percent of the mills had receipts greater than 1 0 million board feet, these mills accounted for 8 9 percent of total receipts (table 4).
Pulpmills. Eight pulpmills were operating and receiving roundwood in 1994, one less than in 1992. The Staters total pulpwood receipts were up by 1 8 percent to 347 million cubic feet, while the 24-hour pulping capacity for these mills declined from 11,693 tons (Miller 1994) to 1 1,470 tons (Johnson and Howell 1996) . Both softwood and hardwood pulpwood receipts increased between 1992 and 1994. Softwood receipts were up 1 6 percent to 252 million cubic feet, and hardwood receipts were up 22 percent to 95 million cubic feet. Softwoods accounted for nearly three-fourths of the pulpwood receipts. Receipts of round pulpwood in 1994 accounted for 53 percent of total receipts for all mills (table 5) .
Veneer Mills. The number of veneer mills operating in South Carolina remained at 1 4 between 1992 and 1994. A t the same time, veneer receipts across the State increased 19 million cubic feet, or about 60 percent, t o 50 million cubic feet. Both softwood and hardwood receipts increased in 1994. Softwood veneer log receipts were up 67 percent to 4 2 million cubic feet, and hardwood veneer receipts were up 31 percent t o 9 million cubic feet. All softwood veneer-log receipts were southern yellow pine. Soft hardwoods (yellow-poplar and sweetgum) made up the bulk of hardwood veneer receipts. Veneer accounted for 8 percent of South Carolina's total receipts for all products.
Other Industrial Mills. Since 1992, the number of plants producing other industrial products dropped from nine to seven. A t the same time, receipts at the remaining mills totaled 3.5 million cubic feet, down 1.8 million cubic feet since 1992. Current facilities include five pole mills and t w o post mills.
Roundwood Movement
Note: To follow the logic of this section, the reader must understand that certain terms-namely, production, retained, export, import, and receipts-have specialized meanings and refationships unique t o the Forest Inventory and Analysis units across the country dealing with timber products output ( fig. 6 ) .
South Carolina was a net exporter of industrial roundwood. In 1994, the State retained 538 million cubic feet, or 82 percent of its production (table 6), compared to 83 percent in 1992. lmports from other States totaled 1 1 4 million cubic feet, a 15-percent increase from 1992. Exports t o mills outside South Carolina amounted to 1 15 million cubic feet, up 1 4 percent, lmports of all softwood products exceeded exports by nearly 4 million cubic feet, while hardwood exports exceeded imports by more than 5 million cubic feet.
The volume of whole trees cut or trees chipped in the woods and delivered to chip facilities for export overseas is not included in the estimate of export volume or roundwood production. Most of this volume is hardwood chips destined for wood fiber companies in Japan, Korea, and Taiwan. The result is an underestimate of hardwood volume produced or exported from South Carolina.
Roundwoed pulpwood accounted for 6 8 percent of total known exports and 8 0 percent of total imports (table 7) . Round pulpwood imports amounted t o 91 million cubic feet, or nearly 13 million cubic feet more than was exported, Saw logs accounted for the next largest share, 15 percent, of the import total and accounted for 27 percent of the export total.
Saw Logs. South Carolina retained 8 8 percent of its saw-log production for domestic manufacture (table 81, down 2 percent from 1992. However, the State remains a net exporter of saw logs. Saw-log exports of 31 million cubic feet were divided among Georgia and North Carolina with 6 0 percent and 4 0 percent, respectively. Softwoods accounted for 7 6 percent of the saw-log exports. Over 17 million cubic feet of saw logs were imported, with softwoods making up 8 7 percent of the imports. South Carolina mills received saw logs primarily from North Carolina (58 percent) and Georgia (41 percent), with negliglible amounts from Kentucky, Mississippi, and Tennessee. Other Industrial. South Carolina was also a net exporter of roundwood used for other industrial products (table 12) . Sixty-seven percent of roundwood harvested for other industrial products was retained for processing within the State. All 0.3 million cubic feet imported was softwood and came from North Carolina (65 percent) and Georgia (35 percent). All 1.6 million cubic feet exported out of State was also softwood and went to Georgia (85 percent), North Carolina (1 5 percent), and a negligible amount t o Virginia.
RETAINED
Plant Byproducts
In 1994, processing of primary products in South Carolina mills generated 21 1 million cubic feet of wood and bark residues (table 13) . Coarse residues from all primary products amounted t o 7 7 million cubic feet, while bark volume totaled 65 million cubic feet. Collectively, sawdust and shavings totaled 6 9 million cubic feet, or 3 3 percent of total residues ( fig. 7) . Of the mill residues generated, 8 4 percent came from softwoods and 1 6 percent came from hardwoods. More than 9 9 percent of the softwood and hardwood residues generated became products or industrial fuel ( fig. 8 ). Nearly 7 0 million cubic feet, or 91 percent of the coarse residues, were used for fiber products, while 4 million cubic feet were used for industrial fuel.
The remainder was used for sawn products, particleboard, and other miscellaneous products (table 14) . Most of the bark was used for industrial fuel or other miscellaneous products. Sixty-four percent of the sawdust and shavings were used for industrial fuel, 26 percent for particleboard, and 1 0 percent for other miscellaneous products. Saw Logs. In 1994, sawmills generated more than 140 million cubic feet of mill residues, accounting for 67 percent of total residues produced ( fig. 9 ). About 97 percent of the 62 million cubic feet of coarse residues from saw logs was used for fiber products. Bark and sawdust generated amounted to more than UCtS lard 6 0 million cubic feet and were used primarily for industrial fuel and miscellaneous products. Shavings from dressed lumber totaled 1 8 million cubic feet. Sixty-seven percent of the shavings was used for particleboard.
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Saw logs Figure 9 -Primary mill residue, by residue type.
Veneer Logs. Veneer mills generated 31 million cubic feet of residues in 1994, I 5 percent of the State's total primary mill residue volume. Nearly 8 6 percent of the 1 4 million cubic feet of coarse veneer residues were used for fiber products and particleboard. Ninety-nine percent of the 17 million cubic feet of sawdust and bark were used for industrial fuel.
Pulpwood. Bark was the only residue associated with roundwood pulpwood. Bark volumes reported from the eight pulpmills in South Carolina totaled 35 million cubic feet; most was used for fuel by the same mills that produced it. Bark from roundwood pulpwood accounted for 53 percent of the total bark volume at all primary mills and 1 6 percent of the State" total residues produced.
Other Industrial. Residues of all types from other industrial products totaled 5 million cubic feet, 2 percent of South Carolina's total mill residue volume. Coarse residues of nearly 2 million cubic feet were used mainly for industrial fuel and sawn products. Bark residues, totaling 3 million cubic feet, were used for industrial fuel and miscellaneous uses.
Regional Trends
Between 1992 and 1 994, total output of industrial roundwood products increased across all regions of South Carolina; the Piedmont region had the largest increase, 31 percent. Output for all softwood products was down in all regions, except the Piedmont, while output of all hardwood products increased substantially in all regions. Changes in output varied considerably by product and by region; however, softwood accounted for 7 8 percent or more of industrial roundwood products in all regions.
Southern Coastal Plain Region
Roundwood output from the 12 counties of the Southern Coastal Plain region totaled 182 million cubic feet in 1994, a 5-percent increase since 1 992 (table  15) . A 1 -percent deciine in softwood output was more than offset by a 29-percent increase in hardwood production. Both softwood saw logs and softwood other industrial output showed declines in this region, 11 and 3 2 percent, respectively. Conversely, softwood veneer output had a threefold increase and softwood pulpwood production was up 1 0 percent. Hardwood production increased in all categories. Seventy-eight percent of the total roundwood TPO was softwood.
The Southern Coastal Plain was the only region where saw-log production exceeded pulpwood production. Saw-log production declined 8 percent t o 8'7 million cubic feet and accounted for 48 percent of the region's total roundwood output. This figure represents 3 3 percent of the State's total saw-log output. Pulpwood production of nearly 85 million cubic feet accounted for 4 6 percent of the region's total TPO, 25 percent of the State's total roundwood pulpwood output. Total veneer production more than doubled t o 9 million cubic feet, nearly 2 0 percent of the State's total veneer production. Twenty-nine percent of the State's other industrial products also came from this region. Of the 1 2 counties in this area, 3 produced more than 2 0 million cubic feet, 7 produced between 1 0 and 2 0 million cubic feet, 1 produced between 5 and 1 0 million cubic feet, and 1 produced less than 5 million cubic feet (table 16 ). In the Southern Coastal Plain region, 3 2 primary wood-using plants were operating during 1994, 2 less than in 1992: 21 sawmills, 6 veneer or plywood mills, 3 pole, and 2 post mills ( fig.  10 ). These mills processed 28 percent of the State's total roundwood output.
N~rthern Coastal Plain Region
Roundwood output from the I 6 counties of the Northern Coastal Plain region totaled 21 5 million cubic feet in 1994, a I -percent increase since 1992 (table  17) . Total softwood output declined 2 percent,
Piedmont
Figure 10-Primary wood-using mills by regions.
whereas total hardwood output increased 1 4 percent in the region. Softwood production declined in all areas except pulpwood; hardwood production increased in ail areas except veneer. Seventy-nine percent of the total roundwood TPO was softwood.
Pulpwood was the leading product in the Northern Coastal Plain region. Pulpwood production of 1 1 6 million cubic feet accounted for 54 percent of the region's total TPO and for 35 percent of the State's total roundwood pulpwood output. Saw-log production for both softwoods and hardwoods was down nearly 7 percent t o 8 2 million cubic feet. This figure represents 38 percent of the region's total roundwood output and 31 percent of the State's total saw-log output. Despite a 5-percent decline in total veneer production, 32 percent of the veneer logs harvested in South Carolina during 1994 came from the Northern Coastal Plain region; in addition, 29 percent of the State's other industrial products came from this region. Of the 16 counties in this area, 3 produced more than 2 0 million cubic feet, 7 produced between 10 and 2 0 million cubic feet, 5 produced between 5 and 1 0 million cubic feet, and 5 produced less than 5 million cubic feet (table 181 . The Northern Coastal Plain region had 33 primary wood-using plants operating during 1 994, 4 less than in 1992: 7 pulpmills, 19 sawmills, 6 veneer or plywood mills, and 2 pole mills.
These mills processed 33 percent of the State's total roundwood output.
Piedmont Region
In 1994, 255 million cubic feet of roundwood were produced in the 1 8 counties making up the Piedmont region of South Carolina. This total reflects an increase of 31 percent between 1992 and 1994 [table  19 ). The region ranks first in the State in the production of roundwood products, at 3 9 percent of the total output. Both softwood and hardwood output totals increased for the region; softwood output was up by 3 0 percent and hardwood production was up 3 4 percent.
Production increased in each product and species group in 1994. Production of pulpwood was up by 28 percent t o nearly 134 million cubic feet and accounted for 52 percent of the region's total roundwood output. Total veneer-log production was up 66 percent to 24 million cubic feet and accounted for 9 percent of the region's total roundwood production. Saw-log production was up 28 percent t o 95 million cubic feet and accounted for 3 7 percent of the total roundwood production for this area. This region produced 3 6 percent of the State's saw logs, 49 percent of the veneer logs, 4 0 percent of the pulpwood, and 4 2 percent of the roundwood used for other industrial products. Four counties in the 18-county area produced more than 2 0 million cubic feet, 7 counties produced between 1 0 and 2 0 million cubic feet, and 7 counties produced between 5 and 1 0 million cubic feet (table 20) . The Piedmont region had 4 0 primary wood-using plants operating in 1994, the same as in 1992: 1 pulpmill, 3 7 sawmills, and 2 veneer or plywood plants.
Definitions
Board feet. Unit of measure applied to roundwood. It relates t o lumber that is 1 -foot long, I -foot wide, and 1-inch thick (or its equivalent).
Composite panels. Consists of structural panels (oriented strand board or waferboard), particleboard (industriai underlayment, thin panelboard).
Consumption. The quantity of a commodity, such as pulpwood, utilized.
Drain. The volume of roundwood removed from any geographic area where timber is grown.
Exports. The volume of roundwood utilized by mills outside the State where timber was cut.
Imports. The volume of roundwood delivered to a mill or group of mills in a specific State but harvested from outside that particular area.
Industrial fuelwood. A roundwood product, with or without bark, used to generate energy at a manufacturing facility such as a wood-using mill.
Industrial roundwood products. Any primary use of the main stem of a tree, such as saw logs, poles, pilings, veneer logs, pulpwood, posts, or cooperage logs.
Log. A primary forest product harvested in long, primarily 8-foot lengths.
Plant residues. Wood material generated in the production of timber products at primary manufacturing plants.
Coarse residues. Suitable for chipping such as slabs, edgings, trim, veneer cores, and ends.
fine residues. Not suitable for chipping such as sawdust, shavings, and veneer clippings.
Primary wood-using plants. Industries that receive roundwood or chips from roundwood for the manufacture of products such as veneer, pulp, and lumber.
Production. The total volume of roundwood harvested from land within the specified State, regardless of where consumed. Production is the sum of timber harvested and used within the State, plus all roundwood exported to other U.S. States.
Pulpwood. A roundwood product that will be reduced t o individual wood fibers by chemical or mechanical means. The fibers are used to make a broad generic group of pulp products that includes paper products as well as chipboard, fiberboard, insulating board, and paperboard.
Receipts. The quantity or volume of industrial roundwood received at a mill or by a group of milts in a State, regardless of the geographic source. Volume of roundwood receipts is equal t o the volume of roundwood retained in a State plus roundwood imported from other States in the United States.
Retained. Roundwood volume harvested from and processed by mills within the same State.
Roundwood. Logs, bolts, or other round sections cut from trees for industrial manufacture or consumer use.
Roundwood chipped. Any timber cut primarily for industrial manufacture, delivered to nonpulpmills, chipped, and then sold to pulpmills for use as fiber. Includes tops, jump sections, and whole trees.
Roundwood product drain. That portion of total drain used for a product.
Saw log. A log meeting minimum standards of diameter, length, and defect, including logs at least 8 feet long, sound and straight, and with minimum diameter inside bark of 6 inches for softwoods and 8 inches for hardwoods.
Standard cord. A unit measure applied to roundwood, usually bolts or split wood. It relates t o a stack of wood 4 feet high, 4 feet wide, and 8 feet longencompassing I28 cubic feet of wood, bark, and air space. In Florida, this usually translates t o 74.8 cubic feet of solid wood for pulpwood, since pulpwood is more uniform.
Timber products output. Roundwood production in an area's forests (equals roundwood product drain).
Timber removals. The merchantable volume of trees removed from the timberland inventory by harvesting, cultural operations such as stand improvement, land clearing, or changes in land use.
Veneer log. Logs to be used in the production of plywood, finished panels, or veneer sheets, both rotary cut and sliced. a Includes roundwood that was delivered to nonpulpmills and then chipped and sold to pulpmills (3,094,000 cubic feet in 1992 and 2,765,000 cubic feet in 1994). 
